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fluid-like mechanically. In such a case, the formation of the layered structure is straightforward, i.e, through the gravitational fractionation in the liquid state. Variant a) has been favored generally bebause it was shown to be difficult for the once-molten earth to cool down to the present state.
MacDonald (1959) states that initially hot earth at the time of the formation is not compatible with the present earth unless either radioactive contents are considerably less than those in chondrite or a more effective heat transfer process such as convection is invoked. But as pointed out by Shimazu (1963 ), Birch (1965 ), and Ringwood (1966 , release of gravitational potential energy accompanying the descent of iron is considerable, so that the process of the core formation may be self-accelerating or catastrophic. Calculations show that even if the process started as the variant a), the extensive melting due to this excess heat may be inevitable, leading to the variant b).
On the other hand, Masuda (1965) proposes that the distribution of the rare-earth elements and radioactive elements in the earth should be interpreted as caused by a mantlewide fractional crystallization, and such a process can be most readily explained by a once-molten earth which solidified from below concentrating the rare earth elements as well as radioactive elements in the remaining In the case where the heat source is concentrated more in the uppermost mantle and the crust than in our models, the value of thermal conductivity needed for the cooling of the initially hot mantle would be less than the value obtained in the preceding section. It may be fair to say at the present stage as follows; if the opacity of the mantle material is less than, say, 3cm-1, the once-molten earth hypothesis should not be ruled out solely on account of the cooling difficulty.
Our next objective would be to know what are the actual values of the thermal conductivity in the mantle.
Some experimental studies of the thermal conductivity of rocks and minerals at high temperatures and high pressures (Kawada, 1964 (Kawada, , 1966 Kanamori et al., 1967) are underway in the University of Tokyo to extend the classical work by Birch and Clark (1940) . According to these preliminary studies, olivine, peridotite and dunite seem to show an increase of thermal conductivity at higher temperature range. The temperature at which the increase of thermal conductivity starts, seems to be different for single crystal of olivine and peridotite rock, owing possibly to the difference in the grain size and other scattering effects. It is about 
